(19) 


J 


(12) 


(43) Date of publication: 

24.06.1998 Bulletin 1998/26 

(21) Application number: 97121753.4 

(22) Date of filing: 10.12.1997 


Europaisches Patentamt 
European Patent Office 
Off ice europeen des brevets (11) EP 0 849 958 A2 

EUROPEAN PATENT APPLICATION 

(51) int. CI. 5 : H04N 9/804 


(84) 

Designated Contracting States: 

• Katsumata, Kenji 


AT BE CH DE DK ES Fl FR GB GR IE IT LI LU MC 

Totsuka-ku, Yokohama-shi (JP) 


NL PT SE 

• Okamura, Takumi 


Designated Extension States: 

Totsuka-ku, Yokohama-shi (JP) 


ALLTLVMKRO SI 

• Matsumoto, Takuya 
Totsuka-ku, Yokohama-shi (JP) 

(30) 

Priority: 17.12.1996 J P 336808/96 

• Sei, Shuko 


31.07.1997 JP 205769/97 

Totsuka-ku, Yokohama-shi (JP) 
• Hatanaka, Yuji 

(71) 

Applicant: Hitachi, Ltd. 

Totsuka-ku, Yokohama-shi (JP) 


Chiyoda-ku, Tokyo 101-0062 (JP) 

(72) 

Inventors: 

(74) Representative: 

Altenburg, Udo, Dipl.-Phys. et al 

• 

Takashimizu, Satoru 

Patent- und Rechtsanwalte, 


Totsuka-ku, Yokohama-shi (JP) 

Bardehle . Pagenberg . Dost . Altenburg . 

• 

Yamamoto, Yuji 

Frohwitter . Geissler & Partner, 


Totsuka-ku, Yokohama-shi (JP) 

Galileiplatz 1 
81679 Munchen (DE) 


(54) Receiving apparatus for digital broadcasting signal and receiving/recording/reproducing 
apparatus thereof 


(57) In a digital broadcasting signal receiv- 
ing/recording/reproducing apparatus, a recorded pro- 
gram can be immediately reproduced without 
performing complicated operations. Only a desired pro- 
gram and information related to the desired program are 
separated to be extracted from the digital broadcasting 
signal. Then, the separated/extracted broadcasting sig- 


nal is supplied to a recording/reproducing apparatus 
(512). In the recording/reproducing apparatus, the sup- 
plied broadcasting signal is recorded, and the recorded 
program can be immediately reproduced without com- 
plicated manipulating operations during the signal 
reproducing operation. 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention s 

The present invention generally relates to an appa- 
ratus for receiving a digital broadcasting signal, and an 
apparatus for receiving/recording/reproducing the dig- 
ital broadcasting signal. More specifically, the present 
invention is directed to a digital broadcasting signal 
receiving apparatus, and a receiving/recording/repro- 
ducing apparatus suitable for directly recording/repro- 
ducing such a digital broadcasting signal. 

Description of the Related Art 

The conventional digital signal receiving/record- 
ing/reproducing technique is described in, for instance, 
JP-A-8-98164, namely the receiving/recording/repro- 
ducing apparatus receives the digital signal by which a 
plurality of information is multiplexed and the multi- 
plexed information is transmitted, and then records this 
digital signal. The conventional technique describes the 
receiving means for receiving the digital information sig- 
nal by which a plurality of information is multiplexed and 
then the multiplexed information is transmitted, and for 
selecting desired information; and also the recording 
means for recording the information received by the 
receiving means. Also, JP-A-8-56350 discloses such a 
conventional technique that the desirable program is 
selected when the digital signal by which a plurality of 
information is multiplexed and then the multiplexed 
information is transmitted is received to represent the 
programs. In the conventional technique, such a pro- 
gram seeking apparatus is described. That is, a plurality 
of programs are converted into packets by adding 
packet identifiers to the respective programs, and fur- 
thermore, the transfer control data indicative of the rela- 
tionship between these programs and the packet 
identifiers are converted into the packets. These pack- 
ets are multiplexed to be transmitted as the multiplexed 
signals from which the respective programs are seeked. 

The above-mentioned conventional technique of 
JP-A-8-98164 has not described the following idea. 
That is, when the recorded programs are reproduced, 
only the information related to a desirable program is 
separated from the multiplexed information, and then 
the separated program is reproduced. On the other 
hand, another conventional technique of JP-A-8-56350 
discloses such a seeking means for deriving a desirable 
signal from the digital multiplexed signal and for repre- 
senting the derived desirable signal. However, generally 
speaking, in a conventionally available VTR(Video Tape 
Recorder) for recording/reproducing an analog signal, 
when a recorded program is reproduced, the program 
can be reproduced by merely manipulating a reproduc- 
ing switch, and without performing any other complex 


operations. To the contrary, even when the digital infor- 
mation signal processing technique as explained in JP- 
A-8-98164 would be combined with another conven- 
tional technique as explained in JP-A-8-56350, cumber- 
some operations such as the program seeking 
operation should be carried out during the program 
reproducing operation. As a consequence, it is not pos- 
sible to realize such a program reproducing operation 
that the desirable recorded program can be immediately 
reproduced by simply manipulating a single switch. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a 
digital broadcasting signal receiving apparatus as well 
as a digital broadcasting signal receiving/record- 
ing/reproducing apparatus, capable of immediately 
reproducing a program recorded in a direct form of a 
digital signal without executing any cumbersome opera- 
tions similar to the above-described analog signal 
recording/reproducing VTR. 

To achieve this object, a digital broadcasting signal 
receiving apparatus, according to an aspect of the 
present invention, is featured by comprising: channel 
decoding means for receiving digital transfer informa- 
tion and for demodulating the received digital transfer 
information into a bit stream having a predetermined 
packet structure, the digital transfer information being 
produced by that a plurality of logical channel signals 
constituted by video, audio, and data are multiplexed as 
digital information on a single bit stream having a prede- 
termined packet format and are transferred; first packet 
separating means for extracting a designated packet 
from a bit stream outputted from the channel decoding 
means; source decoding means (405) for decoding a 
logical channel signal outputted from the first packet 
separating means (404) to output the decoded logical 
channel as a television signal; second packet separat- 
ing means (413) for extracting at least a portion of the 
designated packets from the bit stream outputted from 
the channel decoding means; output means for output- 
ting a bit stream outputted from the second packet sep- 
arating means toward a recording/reproducing means; 
input means for supplying a bit stream derived from the 
recording/reproducing means to the first packet sepa- 
rating means; and control means for controlling opera- 
tions of the first packet separating means (404) and the 
second packet separating means. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a more better understanding of the present 
invention, reference is made of a detailed description to 
be read in conjunction with the accompanying drawings, 
in which: 

Fig. 1 is a schematic block diagram for representing 
an arrangement of a digital broadcasting signal 
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receiving/recording/reproducing apparatus accord- 
ing to a first embodiment of the present invention; 
Figs. 2 A - 2C are an illustration for showing a packet 
structure and a method of packet multiplexing; 
Fig. 3 is a flow chart for describing a sequential s 
operation of a program representation when a dig- 
ital broadcasting signal is received; 
Fig. 4 is a flow chart for describing a sequential 
operation of a program representation when a 
recorded digital broadcasting signal is reproduced; 10 
Fig. 5 is a schematic block diagram for showing an 
arrangement of a digital broadcasting signal receiv- 
ing/recording/reproducing apparatus according to a 
second embodiment of the present invention; 
Fig. 6 is a flow chart for describing a sequential is 
operation of a program representation in response 
to a reproduction signal derived from record- 
ing/reproducing means in the arrangement of Fig. 
5; 

Fig. 7 is a schematic block diagram for indicating an 20 
arrangement of a digital broadcasting signal receiv- 
ing/recording/reproducing apparatus according to a 
third embodiment of the present invention; 
Fig. 8 is a schematic block diagram for indicating an 
arrangement of a digital broadcasting signal receiv- 25 
ing/recording/reproducing apparatus according to a 
fourth embodiment of the present invention; 
Fig. 9 is a schematic block diagram for indicating an 
arrangement of a digital broadcasting signal receiv- 
ing/recording/reproducing apparatus according to a 30 
fifth embodiment of the present invention; 
Fig. 10 is a schematic block diagram for indicating 
an arrangement of a digital broadcasting signal 
receiving/recording/reproducing apparatus accord- 
ing to a sixth embodiment of the present invention; 35 
Fig. 11 is a schematic block diagram for indicating 
an arrangement of a digital broadcasting signal 
receiving/recording/reproducing apparatus accord- 
ing to a seventh embodiment of the present inven- 
tion; 40 
Fig. 12 is a schematic block diagram for indicating 
an arrangement of a digital broadcasting signal 
receiving/recording/reproducing apparatus accord- 
ing to a eighth embodiment of the present inven- 
tion; 45 
Fig. 1 3 is a block diagram for representing another 
structure of the second demultiplexer of the present 
invention; 

Fig. 14 is a block diagram for showing a further 
structure of the second demultiplexer of the present so 
invention; 

Fig. 15 is a schematic block diagram for indicating 
an arrangement of a digital broadcasting signal 
receiving/recording/reproducing apparatus accord- 
ing to a ninth embodiment of the present invention; ss 
Fig. 16 is a schematic block diagram for showing a 
first arrangement of the present replacing circuit 
shown in Fig. 15; 


Fig. 1 7 is a timing chart for indicating operations of 

the packet replacing circuit shown in Fig. 16; 

Fig. 18 is a timing chart for representing conditions 

of separating/replacing packets; 

Fig. 19 is a schematic block diagram for showing a 

second arrangement of the present replacing circuit 

shown in Fig. 15; 

Fig. 20 is a timing chart for indicating operations of 
the packet replacing circuit shown in Fig. 19; 
Fig. 21 is a timing chart for representing conditions 
a first operation in an all replacement mode; and 
Fig. 22 is a timing chart for showing a second oper- 
ation in the all replacement mode. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Fig. 1 is a schematic block diagram for indicating an 
arrangement of an apparatus for receiving/record- 
ing/reproducing a digital broadcasting signal, according 
to a first embodiment of the present invention. In the fol- 
lowing description, an antenna 300 receives satellite 
broadcasting which have been digitally modulated in 
accordance with the Quadrature Phase Shift Keying 
(will be simply referred to as a "QPSK" hereinafter). 
However, the present invention is not limited to the 
QPSK modulating system, but also to the satellite 
broadcasting system. Also, in the following description, 
the Moving Picture Experts Group 2 (will be simply 
referred to as an "MPEG2" hereinafter) is employed as 
signal compressing/decompressing system. However, 
similarly, the signal compressing/decompressing sys- 
tem used in the embodiments of the present invention is 
not employed as the limited purpose. 

In Fig. 1 , reference numeral 300 shows an antenna, 
reference numeral 301 indicates a converter for con- 
verting the received radio wave into a tuner input signal, 
and reference numeral 302 is a cable. Also, reference 
numeral 401 indicates a tuner, reference numeral 402 
indicates a QPSK demodulator, reference numeral 403 
indicates a Forward Error Correction (will be referred to 
as an "FEC" hereinafter) for correcting an error of a sig- 
nal caused by transmitting the signal, reference numer- 
als 414 and 424 indicate switches, reference numeral 
413 denotes a second demultiplexer, reference numeral 
423 represents a signal recording/reproducing means, 
and reference numeral 404 indicates a first demulti- 
plexer. Also, reference numeral 405 indicates an 
MPEG2 decoder, reference numeral 406 indicates a 
video encoder, reference numeral 407 is a D/A con- 
verter, reference numeral 408 indicates an On Screen 
Display (OSD), reference numeral indicates a control 
means, reference numeral 410 indicates a television 
set, reference numerals 434 and 415 each are Random 
Access Memory (will be referred to as a "RAM" herein- 
after) used to decompress data by the first demulti- 
plexer 404 and the MPEG2 decoder 405, and reference 
numeral 419 indicates a Read-Only Memory (will be 


3 


5 


EP 0 849 958 A2 


6 


referred to as a "ROM" hereinafter) for storing an opera- 
tion program of the control means 409. 

In Fig. 1 , the radio wave transmitted from a satellite 
(not shown) is received by the antenna 300, and then is 
converted into the tuner input signal by the converter 
301 . The tuner input signal is entered via the cable 302 
to the tuner 401. In the example shown in Fig. 1, the 
tuner 401 selects a desired signal from the input signal 
in accordance with the setting condition of the control 
means, and then outputs the desired signal. The output 
signal from the tuner 401 is demodulated by the QPSK 
demodulator 402, and then the demodulated signal is 
entered into the FEC 403. The FEC corrects the errors 
of the digital input signal, caused by the signal transmis- 
sion. 

The digital signal which is obtained by executing the 
error correction of the input signal in the above- 
described manner is inputted via the switches 414 and 
424 to the first demultiplexer 404. Generally speaking, 
the digital satellite broadcasting system as explained in 
the present embodiment is featured in that a plurality of 
programs can be multiplexed on a single radio wave 
which is relayed by a radio wave transponder (not 
shown) mounted on a satellite. A desired program is 
selected from the multiplexed program by the first 
demultiplexer 404. A digital signal separated by the first 
demultiplexer 404 is entered into the MPEG2 decoder 
405. The MPEG2 decoder 405 decompresses the com- 
pressed digital signal to reproduce both a digital video 
signal before being compressed and a digital audio sig- 
nal before being compressed. The reproduced digital 
video signal is entered via the OSD 408 to the video 
encoder 406, and the reproduced digital audio signal is 
entered into the D/A converter 407. The video encoder 

406 converts the entered digital video signal into an 
analog video signal which will then be outputted to the 
television set 410. On the other hand, the D/A converter 

407 converts the inputted digital audio signal into an 
analog audio signal which will then be outputted to the 
television set 410. The above-described operations are 
controlled by the control means 409 operated in accord- 
ance with the program stored in the ROM 419. 

Referring now to Fig. 2 and Fig. 3, a description will 
be made of an example of a general-purpose sequential 
operation for separating desired program information in 
the first demultiplexer 404. A signal entered into the first 
demultiplexer 404 of Fig. 1 owns such a structure that a 
packet indicated in Fig. 2A has been multiplexed as indi- 
cated in Fig. 2B. Fig. 2B shows an example of the 
method of pocket multiplexing. The signal multiplexed 
as shown in Fig. 2B is processed by the first demulti- 
plexer 404. 

It should be noted that Fig. 2C indicates a structural 
example of a header 20 shown in Fig. 2A, reference 
numeral 23 shows a synchronization(sync) byte equal 
to a fixed pattern indicative of a head of the header 20, 
reference numeral 24 indicates a transport error indica- 
tor, reference numeral 25 represents a payload unit 


start indicator, reference numeral 26 shows a transport 
priority, reference numeral 27 denotes a PID indicative 
of an attribute of a packet, reference numeral 28 is a 
transport scramble control, reference numeral 29 repre- 

5 sents an adaptation field control, and reference numeral 
30 shows a continuity counter. They indicate various 
sorts of attributes and conditions related to the respec- 
tive packets, are constructed of 4 bytes. Each of these 
numerals indicates a bit number. 

10 An example of the operations executed in the first 
demultiplexer 404 is shown in a flow chart of Fig. 3. At a 
first step 201, an observer enters a desirable logical 
channel. The logical channel implies such a general 
name for combining video and audio information for 

is constituting one program, and corresponds to a televi- 
sion channel, used in the conventional analog broad- 
casting system. Generally speaking, in a digital 
broadcasting system, a single frequency at which a plu- 
rality of programs are multiplexed is referred to as a 

20 physical channel. At the next step 202, for instance, a 
PAT(Program Association Table) is received, which cor- 
responds to one of packets for constituting the multi- 
plexed signal (will be referred to as a "TS(Transport 
Stream)" hereinafter) shown in Fig. 2 under reception. It 

25 should also be noted that "PAT" is equal to one of the 
tables contained in PSI(Program Specific Information) 
defined by the international standard rule MPEG2. Also, 
PID indicative of being PAT is defined to have a specific 
value. As a consequence, for instance, when PID of PAT 

30 is previously stored in the ROM 419, the first demulti- 
plexer 404 can receive the PAT, irrelevant to the informa- 
tion contained in the signal under reception. At a 
subsequent step 203, a check is made as to whether or 
not a desirable logical channel is contained in the added 

35 data of the PAT received at the step 202. If the desirable 
logical channel is present, then the process operation is 
advanced to a step 207. Conversely, when the desirable 
logical channel is not present, the process operation is 
advanced to a step 204. At this step 204, an NIT(Net- 

40 work Information Table) corresponding to one of PSI is 
received to acquire a physical channel containing the 
desirable logical channel, and in the NIT, a relationship 
between the physical channel and the logical channel 
contained in the added data is described. Then, at a 

45 step 205, the process operation is advanced to the 
physical channel acquired at the step 204. In the actual 
circuit, the physical channel is advanced by setting such 
a frequency to be selected into the tuner 401 by the con- 
trol means 409. Thereafter, at a step 206, a PAT is 

so received which is equal to one of packets for construct- 
ing the multiplexed signal TS in the advanced physical 
channel. Upon receipt of the PAT, at the next step 207, a 
PMT(Program Map Table) is acquired, and such a PMT 
containing the above-described PID is received. In the 

55 PMT, a PID(Packet ID) such as the video and the audio 
for constituting the desirable logical channel entered at 
the step 201 is described. In this case, the PMT is con- 
structed of a header and the region of the added data in 


4 


7 


EP 0 849 958 A2 


8 


Fig. 2B, and is equal to one of the PSI tables. Also, in 
the PID P a packet PID for such as a PCR(Program Clock 
Reference) is described, and the PCR indicates the 
video, the audio, and the time information, which consti- 
tute each of the logical channels contained in the TS 5 
under reception. Accordingly, at a step 208, the packet 
PID for such as the video, the audio, and the PCR of the 
desired program is acquired. The PID subsequently 
acquired is set to the first demultiplexer 404 shown in 
Fig. 1 at a step 209, a desirable video stream and a w 
desirable audio stream are received and then are 
entered into the MPEG2 decoder 405 so as to be 
decoded therein. 

The video signal which has been decoded by the 
above-explained operation is processed via the OSD is 
408 by the NTSC encoder 406 to be thereby converted 
into the analog video signal. Also, the audio signal is 
converted into the analog audio signal by the D/A con- 
verter 407. Then, both the analog video signal and the 
analog audio signal are entered into the television 410, 20 
so that the program desired by the observer can be rep- 
resented, or displayed. 

Next, a description will be made of a sequential 
operation in which the received signal is supplied via the 
switch 414 and the second demultiplexer 413 to the 25 
recording/reproducing means 423 so as to record the 
received digital signal, and the digital signal recorded 
from the recording/reproducing means 423 via the 
switch 424 is reproduced. 

In the case that the digital signal is recorded on the 30 
recording/reproducing means 423, the switch 414 is 
switched under control of the control means 409 in such 
a manner that the FEC 403 is connected to the second 
demultiplexer 413. The second demultiplexer 413 is 
equal to a means for deriving only data required to 35 
reproduce only a desired program in response to the 
instruction issued from the control means 409 when the 
recorded signal is reproduced by the observer. In the 
embodiment of Fig. 1 , in addition to the respective pack- 
ets for such as the PAT, PMT, video, and audio, only a 40 
PCR(Program Clock Reference) and information (pf 
EIT) related to the desired program (namely, presently 
observed program) among the program related informa- 
tion are derived. The PCR corresponds to the data 
indicative of the time information required in the MPEG2 45 
decoder 405. 

Another arrangement of the second demultiplexer 
413 in Fig. 1 is represented in Fig. 13. The second 
demultiplexer 413 is arranged by a demultiplexer 4131 
for extracting desirable information, corresponding to so 
the second demultiplexer 413 shown in Fig. 2, and a 
speed converting means 4132 for speed -converting the 
transfer rate of the output signal from the demultiplexer 
4131 in order that the transfer rate is fitted to the record- 
ing/reproducing means 423. The speed converting ss 
means 4132 corresponds to, specifically speaking, a 
F I FO(First- In/First-Out) memory, for example. 

A further arrangement of the second demultiplexer 


413 of Fig. 1 is indicated in Fig. 14. This arrangement of 
Fig. 14 is equipped with an interface means 4133 in 
addition to the above-described arrangement shown in 
Fig. 13. That is, reference numeral 4133 is an interface 
means between the second demultiplexer 41 3 of Fig. 1 , 
and the recording/reproducing means 423, for instance, 
such an interface means for converting a parallel signal 
into a serial signal when the signal outputted from the 
speed converting means 4132 is the parallel signal. 

The signal extracted by the second demultiplexer 
413 having such an arrangement as shown in Fig. 1, 
Fig. 13, or Fig. 14 is recorded on the recording/repro- 
ducing means 423. During the reproducing operation, 
the digital signal reproduced by the recording/reproduc- 
ing means 423 is entered via the switch 424 to the first 
demultiplexer 404. 

When the signal recorded on the recording/repro- 
ducing means 423 is reproduced, the first demultiplexer 
404 is operated in accordance with a sequential opera- 
tion shown in Fig. 4 under control of the control means 
409. Now, the sequential operation will be described. It 
should be noted that since, in general, the PID indicative 
of the program related information is represented by a 
specific value, irrelevant to the program, this condition is 
also employed as the initial condition of this embodi- 
ment. 

When a digital signal is entered from the record- 
ing/reproducing means 423, under control of the control 
means 409, the first demultiplexer 404 receives desired 
program related information to thereby aoquire the 
number of a logical channel described in the desired 
program related information as indicated at a first step 
441 of Fig. 4. At the next step 442, a PAT(Program 
Association Table) is received. At this stage, since the 
channel number of the recorded channel edited channel 
is known at the step 441, a PID(Packet ID) of a 
PMT(Program Map Table) in which the packet 
PID(Packet ID) such as the video and the audio of the 
recorded program is described can be immediately 
acquired. The following sequential operation is similar to 
the sequential operation as explained in Fig. 3. 

As previously described, in accordance with the 
first embodiment, the program reproduced from the 
recording/reproducing means 423 on which the pro- 
gram has been recorded under condition of the digital 
multiplexed signal can be immediately demultiplexed 
and decoded to be displayed without the complex oper- 
ation by the observer. Furthermore, since the desired 
program related information is recorded, the services 
using the information related to the program can be 
improved, which constitutes one of the features pro- 
vided by the digital broadcasting system. 

Fig. 5 represents an arrangement of a digital broad- 
casting signal receiving/recording/reproducing appara- 
tus according to a second embodiment of the present 
invention. It should be understood that in the first 
embodiment of Fig. 1, the second demultiplexer 413 
extracts only the desired program related information in 
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response to the instruction issued by the control means 
409. In contrast thereto, in accordance with the embod- 
iment of Fig. 5, the second demultiplexer 413 is so 
arranged that this second demultiplexer 413 extracts all 
of the program related information in response to the 
instruction issued from the control means 409 without 
discriminating as to whether or not the received infor- 
mation corresponds to such an information related to a 
desired program, and the extracted all program related 
information is recorded on the recording/reproducing 
means 423. 

Fig. 6 shows a sequential operation for processing 
a reproduction signal derived from the recording/repro- 
ducing means 423 in the case where the arrangement 
of the embodiment shown in Fig. 5 is employed. That is, 
the sequential operation of Fig. 6 eliminates the process 
operation for acquiring the logical channel from the 
desired program related information as defined at the 
step 441 of the sequential operation shown in Fig. 4. 
Then, at a first step 601 , a check is made as to whether 
or not the information of the logical channel is made 
coincident with the PMT on which the PID described in 
the PAT has been recorded. If this information is not 
made coincident with the PMT, then the process opera- 
tion defined at the step 601 is repeatedly performed 
until this information is made coincident with the PMT. 
Conversely, if the information is made coincident with 
this PMT, the process operation is advanced to a proc- 
ess operation defined at a step 602. The subsequent 
operation is identical to the process operations defined 
after the step 443 of Fig. 4. 

In accordance with the second embodiment of Fig. 
5, the circuit arrangement of the second demultiplexer 
413 can be made simpler than that of the first embodi- 
ment shown in Fig. 1. Also, similar to the first embodi- 
ment of Fig. 1, it is possible to improve the services 
while using the information related to the program 
described in the program related information. 

Fig. 7 schematically shows arrangement of a digital 
broadcasting signal receiving/recording/reproducing 
apparatus according to a third embodiment of the 
present invention. The third embodiment of Fig. 7 exhib- 
its a difference from the second embodiment of Fig. 5 
such that the second demultiplexer 41 3 does not extract 
the program related information, but extracts only PAT, 
PMT, PCR and video/audio data under control of the 
control means 409. As a result, the arrangement of the 
second demultiplexer 413 can be furthermore simpli- 
fied, as compared with that of the second embodiment 
shown in Fig. 5. 

Fig. 8 schematically shows arrangement of a digital 
broadcasting signal receiving/recording/reproducing 
apparatus aocording to a fourth embodiment of the 
present invention. The fourth embodiment of Fig. 8 
exhibits a difference from the first embodiment of Fig. 1 
such that the second demultiplexer 413 of Fig. 8 
extracts only PMT, PCR and audio data under control of 
the control means 409, and also, a PID rewriting means 


433 is employed. That is, in the fourth embodiment of 
Fig. 8, the PID rewriting means 433 is so arranged that 
the PID of the PMT is rewritten into a specific value set 
by the control means, and a signal of the specific value 

5 is recorded on the recording/reproducing means 423. 
As a result, when the recorded signal is reproduced, 
since the PID of the PMT is previously recognized, the 
PIDs of the video/audio data and the PCR described in 
the PMT can be immediately acquired. Similar to the 

10 first embodiment of Fig. 1 , these video/audio data, and 
the PID of the PCR can be immediately reproduced 
without any complicated operation. 

Fig. 9 schematically shows arrangement of a digital 
broadcasting signal receiving/recording/reproducing 

is apparatus according to a fifth embodiment of the 
present invention. The fifth embodiment of Fig. 9 exhib- 
its a difference from the fourth embodiment of Fig. 8 
such that the second demultiplexer 413 of Fig. 9 
extracts only PCR and video/audio data under control of 

20 the control means 409, and also the PIDs of the PCR, 
and of the video/audio data are rewritten by a PID 
rewriting means 433 into a specific value set by the con- 
trol means 409. 

In accordance with the fifth embodiment of Fig. 9, 

25 during the reproducing operation, since the PIDs of the 
recorded PCR, and the video/audio data are previously 
recognized, these PCR, and the video/audio data can 
be immediately reproduced without any complex opera- 
tion by the user, similar to the first embodiment shown in 

30 Fig. 1 . Also, the amount of the recorded information can 
be reduced, as compared with that of the fourth embod- 
iment shown in Fig. 8, and further the arrangement of 
the second demultiplexer 413 can be simplified. 

Fig. 10 schematically shows arrangement of a dig- 

35 ital broadcasting signal receiving/recording/reproducing 
apparatus according to a sixth embodiment of the 
present invention. The sixth embodiment of Fig. 10 
exhibits a difference from the fifth embodiment of Fig. 9 
such that a packet inserting means 453 shown in Fig. 10 

40 is employed as the PID rewriting means 433 of Fig. 9. In 
the sixth embodiment of Fig. 10, the second demulti- 
plexer 413 acquires a desirable PCR, and PIDs of vari- 
ous information such as video/audio data, and extracts 
the above-described PCR, video, and audio to be sup- 

45 plied to the packet inserting means 453. The packet 
inserting means 453 forms a packet into which the PIDs 
such as the PCR, the video, and the audio acquired in 
the second demultiplexer 413 are described, and then 
insets this packet into the input signal derived from the 

so second demultiplexer 413. Then, the inserted input sig- 
nal is recorded on the recording/reproducing means 
423. When the recorded signal is reproduced, the first 
demultiplexer 404 is first controlled by the control 
means 409 in such a manner that the first demultiplexer 

55 404 receives the packet inserted by the packet inserting 
means 453 to thereby acquire the PIDs of the PCR, the 
video, and the audio described in this received packet. 
As a consequence, similar to the fifth embodiment of 
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Fig. 9, the desired program can be immediately repre- 
sented without any complex operation by the user. It 
should be understood that as the PID of the packet 
inserted by the packet inserting means, the PID same 
as the PAT defined by the MPEG2 rule may be applied. 
Since the MPEG2 rule defines that the PID of the PAT is 
set to a specific value, when the signal reproduced from 
the recording/reproducing means 423 is processed in 
the first demultiplexer 404, the process operation 
explained with reference to Fig. 10 may be realized by 
presetting that the control means 409 first controls the 
first demultiplexer 404 so as to extract such a packet 
having the same PID as that of the PAT. 

As previously described, since the sixth embodi- 
ment of the present invention shown in Fig. 10 is 
employed, the desired program can be immediately dis- 
played without any operation by the user. 

Fig. 1 1 is a schematic block diagram for showing an 
arrangement of a digital broadcasting signal receiv- 
ing/recording/reproducing apparatus according to a 
seventh embodiment of the present invention. In Fig. 
1 1 , reference numeral 463 is a transfer rate detecting 
means. In Fig. 11, similar to the embodiment shown in 
Fig. 1 or Fig. 5, the second demultiplexer 413 extracts 
the information such an the video and the audio, and 
also the added data such as the program information in 
response to the instruction issued from the control 
means 409. The TS(Transport Stream) outputted from 
the second demultiplexer 413 is inputted to the transfer 
rate detecting means 463. When the transfer rate 
detecting means 463 detects that the transfer rate of the 
inputted TS exceeds a preset specific value, the transfer 
rate detecting means 463 outputs such a signal to the 
control means 409 by notifying such a fact that the 
transfer rate exceeds the preset value. When the notifi- 
cation signal is entered from the transfer rate detecting 
means 463, the control means 409 controls the second 
demultiplexer 413 in such a manner that the information 
not for directly giving the influence to the display of the 
program is not extracted in accordance with a preset pri- 
ority order. In other words, for example, when the trans- 
fer rate of the TS outputted from the second 
demultiplexer 413 exceeds a preset value, the extract- 
ing operation of the program information is stopped. As 
a consequence, the transfer rate of the multiplexed sig- 
nal outputted from the second demultiplexer 413 
becomes smaller than, or equal to a constant value. 

As previously explained, in the seventh embodi- 
ment of Fig. 1 1 , in the case that for example, as the 
recording/reproducing means 423, such a recording 
means is employed in which there is an upper limit in the 
transfer rate of the recordable multiplexed signal, the 
information such as the video and the audio, which con- 
stitute the program is recorded in connection with the 
added information such as the program information so 
as to increase the additive value unless the multiplexed 
signal to be recorded exceeds the preset transfer rate. 
Even when the transfer rate of the multiplexed signal to 


be recorded exceeds the preset transfer rate, the 
extracting operation of such information which has no 
direct relationship with the representation of the pro- 
gram content is stopped, so that the program informa- 

5 tion can be recorded. 

Fig. 12 is a schematic block diagram for represent- 
ing an arrangement of a digital broadcasting signal 
receiving/recording/reproducing apparatus according to 
an eighth embodiment of the present invention. In Fig. 

10 12, reference numeral 473 is a switch means. In Fig. 12, 
in response to the instruction issued from the control 
means 409, the second demultiplexer 413 extracts 
recording related information as to protections of copy- 
right, and when such an information that recording 

15 operation is prohibited as the recording related informa- 
tion is extracted, the control means 409 detects that the 
information of prohibiting the recording operation is 
extracted, and control the switch means 473 based on 
the detected information. As a result, the signal output- 

20 ted from the second demultiplexer 413 is not applied to 
the recording/reproducing means 423. 

In other words, when the signal is transmitted on 
the transmission side, to which such information for noti- 
fying that the recording operation is prohibited so as to 

25 protect the copyright is added, the digital broadcasting 
signal receiving/recording/reproducing apparatus can 
be operated in accordance with this information by 
employing the eighth embodiment of Fig. 12. 

As apparent from the eighth embodiment of Fig. 12, 

30 although the switch means 437 for prohibiting the 
recording operation is employed, even when a partial 
operation (speed converting means 4132 etc.), or all 
operations of the second demultiplexer 413 are stopped 
under control of the control means 409, a similar effect 

35 may be achieved. 

It should also be noted that although the first demul- 
tiplexer 404 and the second demultiplexer 413 have 
been described as the separate circuits in the embodi- 
ments, these two means may be constituted as a single 

40 circuit block. 

Fig. 1 5 is a schematic block diagram for showing an 
arrangement of a digital broadcasting signal receiv- 
ing/recording/reproducing apparatus according to a 
ninth embodiment of the present invention. 

45 In Fig. 15, reference numeral 501 shows an 
antenna, reference numeral 502 indicates a tuner, refer- 
ence numeral 503 denotes a QPSK demodulator, and 
reference numeral 504 shows a forward error correction 
(FEC) for correcting an error in a transmitted signal. 

so Also, reference numeral 505 is a switch, reference 
numeral 506 shows a first packet separating circuit, ref- 
erence numeral 507 denotes an MPEG2 decoder, refer- 
ence numeral 508 is a video/audio output terminal, 
reference numeral 509 shows a second packet separat- 

55 ing circuit, reference numeral 510 represents a packet 
replacing circuit, reference numeral 511 denotes an 
interface circuit, reference numeral 512 indicates a 
recording/reproducing apparatus, reference numeral 
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513 is a system controller, reference numeral 514 
shows an output circuit, and reference numeral 518 
denotes a video/audio output terminal. In Fig. 15, the 
radio wave transmitted from a satellite (not shown) is 
received by the antenna 501, and then this signal is 
entered to the tuner 502. In the example shown in Fig. 
15, the tuner 502 selects a desirable signal from the 
input signal in accordance with the setting condition of 
the system controller 513, and then outputs the desira- 
ble signal. The output signal from the tuner 502 is 
demodulated by the QPSK demodulator 503, and then 
the demodulated signal is entered into the FEC 504. 
The FEC 504 corrects the errors of the digital input sig- 
nal, caused by the signal transmission. 

The digital signal which is obtained by performing 
the error correction of the input signal in the above- 
described manner is inputted via the switch 505 to the 
first packet separating circuit 506. Generally speaking, 
the digital satellite broadcasting system as explained in 
the present invention is featured in that a plurality of pro- 
grams can be multiplexed on a single radio wave which 
is relayed by a radio wave transponder (not shown) 
mounted on a satellite. A desired program is selected 
from the multiplexed program by the first packet sepa- 
rating circuit 506. A digital signal separated by the first 
packet separating circuit 506 is entered into the MPEG2 
decoder 507. The MPEG2 decoder 507 decompresses 
the compressed digital signal to reproduce both a digital 
video signal before being compressed and a digital 
audio signal before being compressed. The reproduced 
digital video signal and the reproduced digital audio sig- 
nal are converted into analog video and audio signals, 
respectively, by the output circuit 514, which will then be 
outputted from the video/audio output terminal 518. The 
above-described operations are controlled by the sys- 
tem controller 513. 

An example of a general-purpose sequential opera- 
tion for separating the desired program information in 
the first packet separating circuit 506 as to the above- 
described explanation is similar to that as explained with 
reference to Fig. 2 and Fig. 3. In other words, the first 
packet separating circuit 506 shown in Fig. 15 corre- 
sponds to the first demultiplexer 404 shown in Fig. 1, 
and is controlled by the system controller 513. The first 
packet separating circuit 506 executes the process 
operations defined at the steps 201 to 208 and the step 
209 of Fig. 3 to extract a desirable video stream and a 
desirable audio stream. Then, desired program stream 
is obtained an supplied to the MPEG2 decoder 507 so 
as to be decoded. The decoded video signal and the 
decoded audio signal are processed in the output circuit 

514 in order to be converted into analog signals. Then, 
these analog video/audio signals are outputted from the 
video/audio output terminal 58 so as to be received by 
an external television set (not shown), so that the pro- 
gram desired by the observer can be displayed. 

Next, a description will now be made of a sequential 
operation for recording the signal received via the sec- 


ond packet separating circuit 509 by the record- 
ing/reproducing apparatus 512, and also for 
reproducing the signal recorded on the recording/repro- 
ducing apparatus 51 2. 

5 The second packet separating circuit 509 corre- 
sponds to a means for extracting data which is required 
when the observer reproduces only this desired pro- 
gram during the reproducing operation after being 
recorded. During the reproducing operation, since a 

10 packet is needed in addition to the signals extracted by 
the first packet separating circuit 506, another stream 
different from the program stream is required. In the 
ninth embodiment of Fig. 15, in addition to the respec- 
tive packets such as the above-described PAT, PMT, 

is video data and audio data, both a PCR(Program Clock 
Reference) equal to data indicative of time information 
required in the MPEG2 decoder 507, and information 
related to a desired program (namely, program pres- 
ently observed by observer) among the program related 

20 information are extracted, and thereafter are recorded 
on the recording/reproducing apparatus 512 via the 
packet replacing circuit 510 and the interface circuit 
511. 

One embodiment of the present invention contem- 
ns plates that when the signal is reproduced by the record- 
ing/reproducing apparatus 512, the program of the 
recorded signal is automatically selected. To achieve 
the contemplation, after the above-described PAT 
replacement is carried out in the packet replacing circuit 
30 510, the packet-replaced signal is recorded. 

Operations of the packet replacing circuit 510 will 
now be described as follows: 

Fig. 16 represents a first structural example of the 
packet replacing circuit. In Fig. 16, reference numeral 
35 44 shows a buffer for temporarily storing therein data 
having approximately several bytes, reference numeral 
40 indicates a PID detecting circuit for detecting a PID 
27 from the data stored in the buffer 44, reference 
numeral 41 shows a PID coincidence circuit for compar- 
40 ing the PID detected by the PID detecting circuit 40 with 
a preselected value, reference numeral 42 is a storage 
circuit for storing the replaced data, and reference 
numeral 46 shows a selecting circuit for selecting the 
inputted data output from the buffer 44, or the data out- 
45 putted from the storage circuit 42. Also, reference 
numeral 54 is a timing generating circuit, and reference 
numeral 56 represents a PID register for storing therein 
a predetermined PID entered by the system controller 
13. 

so Fig. 1 7 indicates an operation timing chart of the 
packet replacing circuit. It is now assumed that this 
packet replacing circuit is operated in unit of a byte, and 
all of a input packet 45 and the like are 8-bit parallel sig- 
nals. Although not shown in Fig. 16, the packet replac- 

55 ing circuit is operated in synchronism with a byte clock 
60 indicated in Fig. 17. 

A separated stream 45 outputted from the second 
packet separating circuit 509 is sequentially stored in 
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the buffer 44 in unit of several bytes. In Fig. 1 7, the data 
stored in the buffer 44 with respect to each of stages are 
set as a buffer 1(52), a buffer 2(53), a buffer 3(61), and 
a buffer 4(46). Also, an enable signal 70 representative 
of a section of an input packet is indicated in Fig. 17. 
Alternatively, the enable signal 70 may be outputted 
from the second packet separating circuit 509, or may 
be generated by the timing generating circuit 54 from 
the synchronization byte 23. 

A P ID of a packet to be replaced (replaced PID) is 
previously inputted by the system controller 513, and 
then is stored into the PID register 56, and data after 
being replaced (replaced data) is entered via the sys- 
tem controller 513 to be stored into the storage circuit 
42. It should also be noted that a plurality of packet data 
may be stored into the storage circuit 42. 

A detection clock 63 is generated from the enable 
signal 70 by the timing generating circuit 54. At timing 
64, a total of 13 bits, namely an 8-bit output of the buffer 
1 and a lower-digit 5 bits of the buffer 2 becomes a PID 
27. The PID coincidence circuit 41 compares a detected 
PID 55 which is detected by the PID detecting circuit 40 
with a replaced PID 57 which is stored into the PID reg- 
ister 56. When the detected PID 55 is made coincident 
with the replaced PID 57, a detection result 51 is set to 
"H" as indicated by 65. Conversely, when the detected 
PID 55 is not made coincident with the placed PID 57, 
the detection result 51 remains as "L" as indicated by a 
broken line of 66. When the detection result 51 is equal 
to "L", the selecting circuit 46 selects "a", whereas when 
the detection result 51 is equal to "H", the selecting cir- 
cuit 46 selects "b", so that if the detected PID 55 is made 
coincident with the replaced PID 57, this selecting cir- 
cuit 46 outputs replaced data 47 corresponding to the 
output from the storage circuit 42. As a result, all of the 
packets having a preselected PID can be replaced by 
arbitrary data. The output timing of the storage circuit 42 
is controlled by the timing generating circuit 54. When 
the detected PID 55 is not made coincident with the 
replaced PID 57, the output 46 from the buffer 44 is 
directly outputted. 

As a consequence, such a PAT into which the PIDs 
of a plurality of PMT packets are written with respect to 
a plurality of programs multiplexed on a single input 
stream 80 can be replaced by such a PAT into which the 
PIDs of the PMT packets only for the presently recorded 
programs are written. In other words, the PIDs of the 
PATs are stored into the PID register under control of 
the system controller 51 3, and also the PAT only for the 
PIDs of the PMT packets only for the program to be 
recorded may be stored into the storage circuit 42. 

Fig. 18 is a timing chart for indicating operation 
examples of the packet separating operation and the 
packet replacing operation. In the figure, reference 
numeral 80 shows an input stream to be entered into 
the second packet separating circuit 9, reference 
numeral 45 indicates a separated stream generated by 
separating only the packet related to one program by 


the second packet separating circuit 509, reference 
numeral 48 shows an output stream corresponding to 
the output from the packet replacing circuit 510. It 
should be understood that in Fig. 18, symbols "-A", "-B", 
5 and "-C" indicate packets related to a program A, a pro- 
gram B, and a program C, respectively and another 
symbol "ST" denotes a packed other than the audio 
packet. 

Both the packet and the PAT related to the program 
10 A are extracted from the input stream 80 by the packet 
separating circuit 509 to thereby obtain the separated 
stream 45. Since the PIDs of the PMTs for all of the pro- 
grams A, B, C are written into the PATs (81 , 83) at this 
time, the packet replacing circuit 510 replaces the PATs 
15 (82, 84) only for the PID of the PMT for the program A 
by way of the above- explained operations, so that the 
output stream 48 is outputted. This output stream 48 is 
processed by, for instance, a parallel-to-serial conver- 
sion in the interface circuit 511, and then the paral- 
20 lel/serial-converted output stream is supplied to the 
recording/reproducing apparatus 512 so as to be 
recorded. 

During the reproducing operation, the signal repro- 
duced by the recording/reproducing apparatus 512 is 

25 serial-to-parallel-converted by the interface circuit 511 
into a serial/parallel-converted signal which will then be 
supplied via the switch 550 to the first packet separating 
circuit 506. When the signal recorded on the record- 
ing/reproducing apparatus 512 is reproduced by the first 

30 packet separating circuit 506, the first packet separating 
circuit 506 is controlled by the system controller 513 to 
be operated in accordance with the same sequential 
operation as explained in Fig. 4 with respect to the 
arrangement of Fig. 1 . 

35 In the above-mentioned descriptions, the packet 
replacing circuit 51 0 replaces the entire packet. Alterna- 
tively, when the PAT is replaced, the header 20 is 
directly reserved, and only the portion of the data 21 is 
replaced. As a result, the replacing timing may be set 

40 immediately after the header 20. In this alternative case, 
an arrangement of the replacing circuit 510 is shown in 
Fig. 19, and operation timing thereof is indicated in Fig. 
20. In Fig. 19, an input "a" of the selecting circuit 43 is 
used as a separated stream 45 before the buffer 44. 

45 The timing of the detection clock 63 shown in Fig. 20, 
and the timing at which the detection result 51 becomes 
"H" are identical to those of Fig. 5. The input "a" of the 
selecting circuit 43 corresponds to such a time instant 
when the header 20 is ended, and only the data 21 is 

so replaced. With this arrangement, the storage capaci- 
tance of the buffer 44 can be reduced, and the circuit 
scale can be reduced. 

Also, in Fig. 17 and Fig. 20, the timing 67 at which 
the detection result 51 is returned to "L" is set to the tim- 

55 ing after the final data of the packet has been outputted. 
Alternatively, this return timing 67 may be switched in a 
half way of the packet. As a consequence, only the data 
about a portion of the data 21 may be replaced. 
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Alternatively, when the packet replacing circuit 510 
is equipped with a mode capable of replacing all pack- 
ets into replaced data, an arbitrary packet may be 
recorded on the recording/reproducing apparatus 512 
at arbitrary timing. An operation sample of the alterna- 
tive case is indicated in Fig. 21. In Fig. 21, reference 
numeral 50 shows an operation mode of the packet 
replacing circuit 510 controlled by the system controller 
513. A "PAT replacement" is a mode in which the above- 
described normal packet replacing operation is carried 
out. An "all replacement mode-1 " is such a mode that all 
of separated streams entered into the packet replacing 
circuit 51 0 are replaced by the first replaced data stored 
in the storage circuit 42 irrelevant to the PIDs thereof, 
and the first replacement data may be different from the 
replaced data replaced in the PAT replacement mode. 
Also, an "all replacement mode-2" is such a mode that 
all of separated streams entered into this packet replac- 
ing circuit 510 are similarly replaced by the second 
replaced data stored in the storage circuit 42 irrelevant 
to the PIDs thereof. In the all replacement mode, the 
PID coincidence circuit 41 may set the detection result 
51 to "H" irrelevant to the values of the detected PID 55 
and the replaced PID 57. As represented by an output 
stream of Fig. 21 , an arbitrary packet, PA1 (93 and 94), 
and PA2 (95) can be recorded under control of the 
replacement mode 50 by the system controller 513. The 
selection between the PA1 and the PA2 may be made 
by that the replacement mode 50 is judged by the timing 
generating circuit 54 to control the storage circuit 42. 
Specifically speaking, when a RAM is employed in the 
storage circuit 42, the read addresses of this RAM may 
be selected. 

As a result, for example, when the recording opera- 
tion is started and the recording operation is ended, a 
packet and the like, which indicate an interruption of the 
recording operation, can be recorded. Since the editing 
point of the recording operation and the changing point 
of the program can be detected during the reproducing 
operation, either the automatic resetting operation can 
be done, on the program can be changed by the first 
packet separating means 506. 

On the other hand, in the case where the time dura- 
tion for the all replacement mode is short, there is no 
guarantee that a packet is present in the separated 
stream 45. Accordingly, the separating operation by the 
second packet separating circuit 509 is controlled, so 
that all of the packets may pass through during the all 
replacement mode. 

Fig. 22 shows operation timing in this case. That is, 
an all packet through mode is introduced into the sec- 
ond packet separating circuit 509 under control of the 
system controller 513. In the Figure, reference numeral 
100 shows a separation mode, and when this separa- 
tion mode is "L", the normal separating operation is car- 
ried out, whereas when this separation mode is "H", the 
all packet through mode becomes effective. 

When the second packet separating circuit 509 is 


operated in an all packet output mode between the all 
replacement mode -1 and the all replacement mode -2, 
all of the packets 101 to 105 are entered into the packet 
replacing circuit 10 on the separated stream. As a con- 

5 sequence, the PA1 (106, 107, 108) and the PA2 (109, 
1 10) can be surely recorded on the recording/reproduc- 
ing apparatus 12. 

It should also be noted that although the interface 
circuit 511 is connected to the recording/reproducing 

10 apparatus 512 with the input/output common mode in 
Fig. 1 5, the input and the output may be separated from 
each other. Also, the above-described embodiments 
employ the data serial transfer operation but may 
employ the data parallel transfer operation. In this alter- 

is native case, the parallel-to-serial converting operation 
by the interface circuit 51 1 is no longer required. Also, 
the first packet separating circuit 506 is separately pro- 
vided with the second packet separating circuit 509 in 
the above-described embodiments. Alternatively, these 

20 two packet separating circuits may be combined within 
a single circuit arrangement. 

Furthermore, the signals are explained as the 8-bit 
parallel signals with reference to the operations shown 
in Fig. 16 and Fig. 19. Alternatively, for instance, these 

25 signals may be processed as 16-bit parallel signals, or 
1 -bit serial signals. 

It should also be understood that Fig. 18, Fig. 21, 
and Fig. 22 represent that the input stream 80, the sep- 
arated stream 45, and the output stream 48 appear at 

30 the same timing. However, practically speaking, since 
various signal processing operations are carried out, 
certain delays on the order of several bytes to several 
packets are generated among these streams. In this 
embodiment, these delays are neglected. 

35 Although the above-described packet replacing cir- 
cuit 510 replaces the PAT, the packet replacing circuit 
510 may replace the header 20 of another packet, and 
the data 21 . 

Also, there are possibilities that the values of the 4 

40 bits of the continuity counter 30 contained in the header 
20 must be changed every packet. In this case, the con- 
tinuity counter 30 or the 8-bit (1 byte) data containing 
the continuity counter 30 stored in the storage circuit 42 
may be replaced under control of the system controller 

45 513 every time the packet is replaced. To this end, 
although not shown in Fig. 16, the detection result 51 is 
entered into the system controller 513, so that such a 
recognition may be made of the packet replacement. 
Furthermore, the error checking CRC code is 

so added to the data 21 of the actual packet. The CRC 
code of the replaced data may be calculated by the sys- 
tem controller 513. Alternatively, a CRC code generat- 
ing circuit (not shown) may be employed in the packet 
replacing circuit 51 0, so that the CRC code may be gen- 

55 erated, or added. 

Also, in the above-described embodiments, the 
packet replacing circuit 510 exclusively used to replace 
the packet is employed. Alternatively, the packet may be 
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replaced within the block of the first packet separating 
circuit 509. Furthermore, the packet may be replaced at 
the same time when the packet is separated, or before 
the packet is separated. Also, the respective packets 
are once acquired into the system controller 513, and 5 
then may be replaced by this system controller 513. 
When the packet is replaced by the system controller 
513, the work load thereof is increased. Therefore, 
although a high-speed CPU is required, there is an 
advantage that the packet replacing operation can be w 
performed with flexibility. 

In the above description, the PID 27 contained in 
the header 20 is used so as to judge whether or not the 
packet replacing operation is carried out. Alternatively, 
other data contained in the header 20, or the specific is 
data contained in the data 21 may be employed for this 
judgement purpose. 

It should also be understood that although the 
buffer 44, the storage circuit 44, and the PID register 56 
are employed as the separate circuits in Fig. 1 6 and Fig. 20 
19, these circuits may be commonly employed by either 
one storage circuit or two storage circuits. 

As previously explained in detail, in accordance 
with the present invention, even when the information 
amount of the signals to be transmitted is different from 25 
the information amount recordable in the record- 
ing/reproducing apparatus, only the digital signal 
related to a desired program can be selectively 
recorded. Also, the recorded program can be immedi- 
ately reproduced without any complex operation during 30 
the reproducing operation. 

Claims 

1. A digital broadcasting signal receiving apparatus 35 
comprising: 

a channel decoding circuit (401, 402) receiving 
transmitted digital information and demodulat- 
ing the received digital information into a bit 40 
stream having a predetermined packet struc- 
ture, said transmitted digital information being 
such that a plurality of logical channel signals 
constituted by video, audio, and data are multi- 
plexed as digital information on a single bit 45 
stream having a predetermined packet format 
and are transmitted; 

a first packet separating circuit (404) extracting 
a designated packet from a bit stream output- 
ted from said channel decoding circuit (401, so 
402); 

a source decoding circuit (405) decoding a log- 
ical channel signal outputted from said first 
packet separating circuit (405) to output the 
decoded logical channel as a television signal; 55 
a second packet separating circuit (413) 
extracting at least a portion of the designated 
packets from the bit stream outputted from said 


channel decoding circuit (401, 402); 
an output circuit outputting a bit stream output- 
ted from said second packet separating circuit 
(413) toward a recording/reproducing circuit 
(423); 

an input circuit supplying a bit stream derived 
from said recording/reproducing circuit (423) to 
said first packet separating circuit (404); and 
a control circuit (409) controlling operations of 
said first packet separating circuit (404) and 
said second packet separating circuit (413). 

A digital broadcasting signal receiving apparatus as 
claimed in claim 1 wherein: 

said second packet separating circuit (413) 
extracts a Program Association Table (PAT) 
packet defined in an MPEG2 rule, at least one 
Program Map Table (PMT) packet, and a 
packet including at least one of video, audio, 
and data, which is determined by said PMT 
packet in response to an instruction issued 
from said control circuit (409). 

A digital broadcasting signal receiving apparatus as 
claimed in claim 2 wherein: 

said control circuit (409) compares said PAT 
with said PMT when the bit stream derived 
from said recording/reproducing circuit (423) is 
inputted, whereby video, audio, and data to be 
reproduced are determined. 

A digital broadcasting signal receiving apparatus as 
claimed in claim 1 wherein: 

said second packet separating circuit (413) 
extracts the packets of the video, audio, and 
data, which are determined by at least a PMT 
packet determined by the MPEG2 rule and said 
PMT packet in response to an instruction 
issued from said control circuit (409); further 
comprises a rewriting circuit for rewriting a 
packet ID of said PMT packet into a predeter- 
mined value in response to an instruction 
issued from said control circuit; and outputs the 
signal rewritted by said rewriting circuit to said 
recording/reproducing circuit. 

A digital broadcasting signal receiving apparatus as 
claimed in claim 4 wherein: 

when the bit stream derived from said record- 
ing/reproducing circuit is inputted, said first 
packet separating circuit extracts a PMT packet 
having a predetermined packet ID, and deter- 
mines at least one of the video, audio, and data 
to be reproduced in accordance with said 
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extracted PMT packet in response to an 
instruction of said control circuit. 

6. A digital broadcasting signal receiving apparatus as 
claimed in claim 1 wherein: s 


7. A digital broadcasting signal receiving apparatus as 
claimed in claim 6 wherein: is 


8. A digital broadcasting signal receiving apparatus as 
claimed in claim 1 wherein: 25 


9. A digital broadcasting signal receiving apparatus as 
claimed in claim 8 wherein: 


10. A digital broadcasting signal receiving apparatus as 45 
claimed in claim 8 wherein: 


1 1 . A digital broadcasting signal receiving apparatus as 55 
claimed in claim 1 wherein: 

said second packet separating circuit (413) 


extracts the packets of the video, audio, and 
data, which are determined by at least a PMT 
packet determined by the MPEG2 rule and said 
PMT packet in response to an instruction 
issued from said control means (409); and fur- 
ther extracts a program information packet 
which describes contents of said video, audio, 
and data packets in response to an instruction 
issued from said control circuit. 

12. A digital broadcasting signal receiving apparatus as 
claimed in claim 1 1 wherein: 

when the bit stream derived from said record- 
ing/reproducing circuit is entered, said first 
packet separating circuit (404) extracts said 
program information packet in advance, and 
determines packets of at least one of video, 
audio, and data to be extracted based upon 
said program information packet in response to 
an instruction issued from said control circuit. 

13. A digital broadcasting signal receiving apparatus as 
claimed in claim 1 1 wherein: 

said program information packet is a specific 
program information packet into which informa- 
tion about packets of at least one of video, 
audio, and data especially extracted by said 
second packet separating circuit is described. 

14. A digital broadcasting signal receiving apparatus as 
claimed in claim 13 wherein: 

when the bit stream derived from said record- 
ing/reproducing circuit is entered, said first 
packet separating circuit (404) extracts said 
specific program information packet in 
advance, and determines packets of at least 
one of video, audio, and data to be extracted 
based upon said specific program information 
packet in response to an instruction issued 
from said control circuit. 

15. A digital broadcasting signal receiving apparatus as 
claimed in claim 1 , further comprising: 

an output stopping circuit stopping the opera- 
tion of said output circuit for supplying the out- 
put of the second packet separating circuit 
toward said recording/reproducing circuit in the 
case where said first packet separating circuit 
extracts recording prohibit information of said 
video, audio, and data in response to an 
instruction issued from said control means. 

16. A digital broadcasting signal receiving apparatus as 
claimed in claim 1 , further comprising: 


said second packet separating circuit (413) 
extracts packets of at least one of video, audio, 
and data, and further comprises a rewriting cir- 
cuit for rewriting packet IDs of said at least one 10 
of video, audio, and data into predetermined 
values. 


when the bit stream derived from said record- 
ing/reproducing circuit is inputted, said first 
packet separating circuit extracts at least one 
of video, audio, and data packets having prede- 20 
termined packet IDs in response to an instruc- 
tion of said control circuit. 


said second packet separating circuit (413) 
extracts packets of desirable at least one of 
video, audio, and data, and further comprises 
an inserting circuit for inserting a packet 30 
instructing packet IDs used to identify the pack- 
ets of the at least one of video, audio, and data 
to be extracted into the output bit stream from 
said second packet separating circuit as new 
packets. 35 


the new packets for designating said IDs of the 40 
video, audio, and data have the same packet 
IDs as these of the PAT packets defined by the 
MPEG2 rule. 


when the bit stream derived from the record- 
ing/reproducing circuit is inputted, said first 
packet separating circuit extracts the new pack- so 
ets for designating the packet IDs of said video, 
audio, and data in response to an instruction 
issued from said control circuit. 
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a function stopping circuit stopping the function 
of said second packet extracting circuit in the 
case where said first packet separating circuit 
extracts recording prohibit information of said 
video, audio, and data in response to an 
instruction issued from said control circuit. 

17. A digital broadcasting signal receiving apparatus as 
claimed in claim 1 wherein: 

said second packet separating circuit (413) 
extracts at least the PAT packet and the PMT 
packet determined by the MPEG2 rule, and 
said packet of the video, audio, and data deter- 
mined by said PMT packet; extracts a program 
information packet into which the contents of 
said video, audio, and data are described in 
response to an instruction issued from said 
control circuit; includes a transfer rate detecting 
circuit for detecting a transfer rate of the signal 
outputted from said second packet separating 
circuit; and interrupts the extracting operation 
of a preset specific packet by said second 
packet separating circuit in response to an 
instruction issued from said control circuit in 
such a case that said transfer rate detecting cir- 
cuit detects that the transfer rate of the signal 
outputted by said second packet separating cir- 
cuit exceeds a preset value. 

18. A digital broadcasting signal receiving apparatus 
comprising: 

an input processing circuit (502, 503) receiving 
transmitted digital information and for demodu- 
lating the received digital information into a bit 
stream having a predetermined packet struc- 
ture, said transmitted digital information being 
such that a plurality of logical channel signals 
constituted by at least one of video, audio, and 
data are multiplexed as digital information on a 
single bit stream having a predetermined 
packet format and are transmitted; 
a packet separating circuit (506) extracting a 
designated packet from a bit stream outputted 
from said input processing circuit (502, 503); 
a packet replacing circuit (510) replacing at 
least a portion of packets outputted from said 
packet separating circuit (506) by a predeter- 
mined signal; 

an output circuit (514) outputting an output sig- 
nal from said packet replacing circuit inside, or 
outside said digital broadcasting signal receiv- 
ing apparatus; and 

a control circuit (513) controlling operations of 
said packet separating circuit and said packet 
separating circuit. 
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19. A digital broadcasting signal receiving apparatus as 
claimed in claim 18 wherein: 

said packet separating circuit (506) includes: 

a temporary storage circuit (44) temporar- 
ily storing an inputted signal; 
a detecting circuit (40) detecting a specific 
signal from the signal temporarily stored in 
said temporary storage circuit (44); 
first storage circuit and second storage cir- 
cuit (42) storing a signal entered from said 
control circuit; 

a comparing circuit (41) comparing the sig- 
nal detected by said detecting circuit with 
the signal stored in said first storage cir- 
cuit; and 

a selecting circuit (43) selecting said input 
signal, the signal temporarily stored in said 
temporary storage circuit, or the signal 
stored in said second storage circuit; and 
wherein: 

when said specific signal is a predeter- 
mined value, either a portion or all of the 
packets containing said specific signal are 
replaced by the signal stored in said sec- 
ond storage circuit. 

20. A digital broadcasting signal receiving apparatus as 
claimed in claim 19 wherein: 

said specific signal is ID information indicative 
of at least an attribute of said packet. 


35 21. A digital broadcasting signal receiving apparatus as 
claimed in claim 19 wherein: 


said packet replaced by said packet replacing 
circuit is such a packet having at least informa- 
tion regarding a selection of said logical chan- 
nel. 

22. A digital broadcasting signal receiving apparatus as 
claimed in claim 18 wherein: 

said packet separating means is constituted by 
a storage circuit storing therein a signal 
entered from said control circuit; and a select- 
ing circuit selecting said input signal, or the sig- 
nal stored in said storage circuit under control 
of said control circuit; wherein said packet sep- 
arating circuit replaces a portion, or all of pack- 
ets by the signal stored in said storage circuit 
under control of said control circuit. 

23. A digital broadcasting signal receiving apparatus as 
claimed in claim 19 wherein: 
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said selecting circuit selects said input signal, 
the signal temporarily stored in said temporary 
storage circuit, or the signal stored in said sec- 
ond storage circuit under control of said com- 
paring circuit and said control circuit; and owns 5 
a first mode in which when said specific signal 
is equal to a predetermined value, either a por- 
tion or all of the packets containing said spe- 
cific signal is replaced by the signal stored in 
said second storage circuit; and also owns a w 
second mode in which either a portion or all of 
the packets containing said specific signal is 
replaced by the signal stored in said second 
storage circuit irrelevant to the value of said 
specific signal under control of said control cir- 15 
cuit. 

24. A digital broadcasting signal receiving apparatus as 
claimed in claim 23 wherein: 

20 

said second storage circuit stores therein plural 
sorts of signals; and comprises output control 
circuit controlling the output derived from said 
second storage circuit under control of said 
control circuit; and a packet signal replaced by 25 
said replacing circuit can be selected by said 
control circuit. 

25. A digital broadcasting signal receiving apparatus as 
claimed in claim 22 wherein: 30 

said separating circuit owns a normal mode for 
extracting designated packet, and a through 
mode for extracting all of the packets; and 
when at least said packet replacing circuit is set 35 
to said second mode, said separating circuit is 
set to the through mode. 

26. A digital broadcasting signal receiving/record- 
ing/reproducing apparatus comprising: 40 

an input processing circuit (502, 503) receiving 
transmitted digital information and for demodu- 
lating the received digital information into a bit 
stream having a predetermined packet struc- 45 
ture, said digital transfer information being such 
that a plurality of logical channel signals consti- 
tuted by at least one of video, audio, and data 
are multiplexed as digital information on a sin- 
gle bit stream having a predetermined packet so 
format and are transmitted; 
a packet separating circuit (506) extracting a 
designated packet from a bit stream outputted 
from said input processing circuit (502, 503); 
a packet replacing circuit (510) replacing either 55 
a portion or all of packets outputted from said 
packet separating circuit; 
a recording/reproducing circuit (512) record- 


ing/reproducing an output signal from said 
replacing circuit; and 

a control circuit controlling said packet separat- 
ing circuit and operations of said packet sepa- 
rating circuit. 

27. A digital broadcasting signal receiving/record- 
ing/reproducing apparatus as claimed in claim 26 
wherein: 

said packet separating circuit (506) includes: 

a temporary storage circuit (44) temporar- 
ily storing an inputted signal; 
a detecting circuit (40) detecting a specific 
signal from the signal temporarily stored in 
said temporary storage circuit (44); 
a first storage circuit and second storage 
circuit (42) storing a signal entered from 
said control circuit; 

a comparing circuit (41) comparing the sig- 
nal detected by said detecting circuit with 
the signal stored in said first storage cir- 
cuit; and 

a selecting circuit (43) selecting said input 
signal, the signal temporarily stored in said 
temporary storage circuit, or the signal 
stored in said second storage circuit; and 
wherein: 

when said specific signal is a predeter- 
mined value, either a portion or all of the 
packets containing said specific signal are 
replaced by the signal stored in said sec- 
ond storage circuit. 

28. A digital broadcasting signal receiving/record- 
ing/reproducing apparatus as claimed in claim 27 
wherein: 

said specific signal is ID information indicative 
of at least an attribute of said packet. 

29. A digital broadcasting signal receiving/record- 
ing/reproducing apparatus as claimed in claim 27 
wherein: 

said packet replaced by said packet replacing 
circuit is such a packet having at least informa- 
tion regarding a selection of said logical chan- 
nel. 

30. A digital broadcasting signal receiving/record- 
ing/reproducing apparatus as claimed in claim 26 
wherein: 

said packet separating circuit is constituted by 
a storage circuit storing therein a signal 
entered from said control circuit; and a select- 
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ing circuit selecting said input signal, or the sig- 
nal stored in said storage circuit under control 
of said control circuit; wherein said packet sep- 
arating circuit replaces a portion, or all of pack- 
ets by the signal stored in said storage circuit 5 
under control of said control circuit. 

31. A digital broadcasting signal receiving/record- 
ing/reproducing apparatus as claimed in claim 27 
wherein: 10 

said selecting circuit selects said input signal, 
the signal temporarily stored in said temporary 
storage circuit, or the signal stored in said sec- 
ond storage circuit under control of said com- is 
paring circuit and said control circuit; and has a 
first mode in which when said specific signal is 
equal to a predetermined value, either a por- 
tion or all of the packets containing said spe- 
cific signal is replaced by the signal stored in 20 
said second storage circuit; and also has a sec- 
ond mode in which either a portion or all of the 
packets containing said specific signal is 
replaced by the signal stored in said second 
storage circuit irrelevant to the value of said 25 
specific signal under control of said control cir- 
cuit. 

32. A digital broadcasting signal receiving/record- 
ing/reproducing apparatus as claimed in claim 31 30 
wherein: 

said second storage circuit stores therein plural 
sorts of signals and comprises an output con- 
trol circuit controlling the output derived from 35 
said second storage circuit under control of 
said control circuit; and a packet signal 
replaced by said replacing means can be 
selected by said control circuit. 

40 

33. A digital broadcasting signal receiving/record- 
ing/reproducing apparatus as claimed in claim 30 
wherein: 

said separating circuit has a normal mode for 45 
extracting designated packet, and a through 
mode for extracting all of the packets; and 
when at least said packet replacing circuit is set 
to said second mode, said separating circuit is 
set to the through mode. so 
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